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[57] ABSTRACT

In a rotary head assembly for magnetic recording and
reproducing apparatus such as VTR sets, of the type
comprising a stationary shaft having its one end se-
curely joined to a stationary member, a rotor fitted over
the stationary shaft for rotation, a drive means for driv-
ing or spinning the rotor and heads mounted on the
rotor, the position N of a thrust support for supporting
the rotor is so selected as to coincide with the center of
gravity G of the rotor or as to be located between the
center of gravity G and the center of gravity G of the
rotor except an aggregate of component parts of said
drive means mounted on the rotor, the center of gravity
G being depending upon the center of gravity G and
the center of gravity G; of the aggregate of component
parts mounted on the rotor, whereby the adverse effects
of the precession of the rotor on the precision rotation
or spinning thereof can be avoided.

6 Claims, 8 Drawing Figures
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1

ROTARY HEAD ASSEMBLY FOR VIDEOTAPE
RECORDER OR REPRODUCER

BACKGROUND OF THE INVENTION

The present invention relates to a rotary head assem-
bly of a video tape recorder (to be referred as “VTR
set” in this specification) and more particularly the
construction of a bearing or thrust support for support-
ing a rapidly spinning rotor of the rotary head assembly
which carries heads.

The VTR rotary head assembly must satisfy the fol-
lowing two stringent requirements:

(1) Variations in rotational speed must be kept mini-

‘mum; and

(2) Longitudinal and transverse vlbratrons must be

reduced to a minimum.

In addition, the prior art rotary head assembly of the
type in which the rotor is supported by ball bearings or
the like cannot satisfy the requirements for achieving a
long recording and reproducing time by recording the
video and sound signals at an extremely high density on
the tape or for maklng the VTR sets, specially portable
sets, compact in size and light in weight. |

In order to overcome the above and other problems
encountered in the prior art rotary head assembly, the
use of liquid bearings has been proposed However the
following problems are present. |

(1) It 1s difficult to design and construct aVIR rotary

head assembly which is compact in size, light in
weight and inexpensive to manufacture. |

The domestic electrical and electronic equipment
such as VTR sets must be compact in size and light in
weight and mass produced at low cost. Industrial VTR
rotary head cylinders of the type using air bearings have
been long used, but they must be provided with a com-
pressed air source such as a compressor and a pneumatic
control circuit which is very complex in construction.
Therefore, the development of such industrial VTR
rotary head assembly into domestic VTR rotary head
assembly is very difficult.

In addition, the recent demand for portable VTR sets
1s very strong. Since the height of the portable VTR set
is dependent upon that of the rotary head assembly
used, there is a strong demand. for a VTR rotary head
assembly which is compact in size and light in weight.

(2) 1t is difficult to design and construct a liquid bear-

10

15

2

encountered when attempts are made to use the liquid
bearings in VTR rotary head assembilies.

- Another object of the present invention is to provide
a VTR rotary head assembly in which a rotor can spin

very rapidly at a higher degree of accuracy unattainabie

by any prior art VIR rotary head assemblies.

In brief, according to the present invention, a rotating
sleeve with one end of its bore completely liquid-tightly
sealed is fitted over and supported by a stationary shaft
through liquid bearings, one end of the stationary shaft
being securely joined to a base. Provided at the free end
of the stationary shaft is a thrust support which supports
a rotor and is the center of rotation thereof. The posi-
tion of the thrust support is so selected as to coincide
exactly or almost exactly with the center of gravity of
the rotor, whereby the precession of the rotor can be

minimized.
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A further object of the present invention is to provide
a VTR rotary head assembly which can be driven with
low torque or whose electric power consumption is less
and which is very compact in size and light in weight
yet highly reliable and dependable in operation.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a longitudinal sectional view of a preferred
embodiment of a VIR rotary head assembly In accor-
dance with the present invention; |

FIG. 2 shows the model thereof used for the explana- |
tion of the underlying principle of the present invention;

FIG. 3 is a graph showing the relationship between
the position of the thrust support and the gyro-moment;

FIG. 4 is a view used for the explanation of the de-
pendence of the vertical and horizontal deflections of a
head H upon the position N of the thrust support when
the precessron of the rotor occurs;

'FIG. 5A is a side view of a ﬁrst modification of the
thrust support used in the present invention; |

- FIG. 5B shows the undersurface of a flange 30,

FIG. 6A is a side view of a second modification of the
thrust support; and

FIG. 6B is a top view of a spherical portion 33.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

In FIG. 1 is shown in vertical section a preferred
embodiment of a VTR’s cylinder of the VTR 1n accor-

 dance with the present invention, in which the distance

ing to seal a lubricant for a long time and to ensure -

the precision rotation of the rotor of the rotary
head assembly. |

In the case of machine tools, the lubrlcatlng oil can be

exchanged or supplemented at any time, but in the case

of the domestic electronic or electrical appliances or

“equipment such as VTR sets, the lubricating oil must be

completely sealed so as to avoid the necessity of relubri-

cation.

(3) The quurd bearing must ensure the precision rota-
tion of the rotor over a long period.

(4) Furthermore, the trend toward the high-density
recording requires that the rotor must spin very
rapidly at a further higher degree of accuracy. In
addition, it is preferable that the rotor can be spun
with low resistant torque.

SUMMARY OF THE INVENTION

In view of the above, the primary object of the pres-.

ent invention is to solve the above and other problems

50

between the center of gravity of a rotor and the center
of rotation thereof; that is, the point at which the rotor
is supported is made as close as possible; and the center
of rotation is located almost at the same height as the
heads carried by the rotor, whereby the precession of

‘the rotor can be minimized.
55

A rotary head assembly shown 1n FIG. 1 has a rotary

head consisting of an upper cylinder 1 and heads 2

mounted on it. A lower cylinder 3 is securely mounted
on a lower housing 4 which serves as a base. A contact-

- less rotary transformer which transmits the signal from
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65

the heads 2, which revolve as will be described in detail
below, to a VTR circuit which is stationary, consists of
a rotating member S and a stationary member 6. The
upper cylinder 1 is mounted on a rotating sleeve 7 In
such a way that the upper cylinder 1 can be removed
therefrom upwards. A cap 8 with a mounting flange is
inserted into the bore of the rotating sleeve 7 to close
the upper end thereof and bolted to the upper end of the
rotating sleeve 7 with bolts 13.
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The rotary head assembly further includes a direct-
drive motor consisting of a stator 10 and a magnet 11
which is a rotor and is mounted in a magnet case 18, the
motor driving a rotating subassembly consisting of the
upper cylinder 1, the rotating sleeve 7, the rotor 11 and

the magnet case 18.

A center shaft 12 which is securely attached to the
lower housing 4 is provided with spiral grooves or a

spiral-groove bearing (not shown) so that the oil whirls
can be prevented which are a peculiar phenomenon to a
liquid bearing causing instable rotation of the rotating
subassembly.

A semlspherlcal pivot bearing; that is, a thrust sup*
port .14, is extended from the upper end of the center
shaft 12 for supporting the rotating subassembly. The
pivot bearing or thrust support 14 is, therefore, the
center of rotation of the rotating subassembly. A mag-
netic liquid 15, which serves as a lubricant, is sealed in
~ the space between the rotating sleeve 7 and the center
shaft 12. In order to prevent the leakage of the magnetic
liquid 15, an oil seal 9 is provided at the upper end of the
rotating sleeve 7 while at the lower end thereof there is
provided a magnetic seal consisting of a permanent
magnet 16 mounted in a magnet case 17 which in turn 1s
securely attached to the lower end of the rotating sleeve
7.

The nonuniform rotation of the rotating subassembly
is caused, among other things, by (a) cogging the degree
of which is dependent upon the number of poles of the
- direct-drive motor and (b) variations in load applied to
the rotating subassembly due to the variations in travel-
ling speed of a tape, which is wound around the rotating
subassembly or the upper cylinder 1. Therefore, in
order to attain the high precision rotation of the rotating
subassembly, the upper cylinder 1 must have some mo-
ment of inertia Ip. To this end, a flywheel 27 is extended
from the rotating sleeve 7 into the space between the
upper cylinder 1 and the lower cylinder 3. |

In the embodiment shown in FIG. 1, the sleeve 7,
which is supported by the center shaft 12 through the
liquid bearing, is driven by the motor and this hiquid
bearing can assure the high precision rotation of the
rotating subassembly. In addition, since the liquid bear-
ing is provided inwardly of the upper cylinder 1, the
lower cylinder 3 and the stator 10 and the rotor 11 of

the direct-drive motor, it can produce the oil films of

high rigidity sufficient enough to carry the radial loads.
Furthermore, unlike the prior art rotary head assem-
blies in which a rotating subassembly is supported by at
least two ball bearings which are spaced apart from
each other with the resuitant dead space, the rotary
head assembly in accordance with the present invention
can be made very compact in size and light in weight.

In brief, the rotary head assembly shown in FIG. 1

has the following structural features:

(1) The liquid bearing is provided within the bore of
the rotating sleeve 7 the top end of which can be
completely sealed as shown, so that the lubricant or
magnetic liquid 15 can be completely sealed.

(2) The pivot bearing or thrust support 14 1s extended
from the upper end of the center shaft 12 so that the
rotating subassembly rotates about this bearing 14.

(3) The upper cylinder 1 is mounted on the rotating
sleeve 7 in such a way that the former can be re-
moved from the latter upwardly in a simple man-
ner.

(4) The direct-drive motor is mounted at the lower
end of the rotating sleeve 7.
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4

Next referring to the model shown in FIG. 2, the
underlying principle of the present invention will be
demonstrated in detail. For the sake of explanation, an
aggregate consisting of the upper cylinder 1, the cap 8
and an upper portion of the rotating sleeve 7 is referred

to as “the main body 22 of a rotor”” which further has a
sleeve portion 24 corresponding a lower portion of the
rotating sleeve 7 and a motor drive 23 consisting of the

rotor 11 and its case 18. The main body 22 carries two
heads 25 and 26. A mark N denotes a point support for
the rotor: G, the center of gravity of the main body 22;
G, the center of gravity of the motor drive 23; and G,
the center of gravity of the rotor. An axis AB denotes
the fixed vertical axis; that is, the axis of the center shaft
12, and CD, the axis of spin of the rotor which SplnS
very rapidly at an angular velocity ) while precessing
around the vertical axis AB at an angular velocity w.

The precision rotation of the rotor is adversely af-
fected by the precession which occurs most likely under
the following conditions or reasons:

(1) During start of the rotor, the dynamic liquid bear-
ing cannot produce an oil film pressure sufficient to
align the axis of spin CD of the rotor with the vertical
axis AB. As a result, the rotor is tilted at an angle which
is dependent upon the distance between the bearlng
surfaces of the llquld bearing. The rotor starts splnnmg
with its axis of spin tilted relative to the vertical axis AB
so that due to the centrifugal force and gyro-moment
acting on it, the precession results. However, the pre-
cession can be eliminated by the restoring or righting
force produced by the oil film pressure of the liqud
bearlng

(2) When a VTR set is displaced while the rotor 22 is
spinning, that is, during the recording or playback
mode, a heavy torque impulse is-applied to the rotor 22
so that the latter, which is relatively heavy in weight, is
caused to misalign with the vertical axis AB. As a result,
the precession results due to the centrifugal force and
the gyro-moment.

(3) The precession is caused also by (a) the asymme-
try of the rotor and (b) the misalignment between the
axis of spin CD of the rotor and the center of rotation N.
It is further caused by (c) the misalignment between the
axis of the upper cylinder 1 and that of the rotating
cylinder 7. This in turn is caused by a clearance between

them which must be provided in order to permit the

removal of the upper cylinder 1 for the replacement of
the heads 26 and 27 which are worn out beyond a toler-
able limit.

The precession thus caused results in the difference n
height from a reference level between the two heads 25
and 26, the change in relative position between them
and the variations in radius of revolution, i.e., the dis-
tance between the tip of the head 25 or 26 and the verti-
cal axis AB. As a result, the relative velocity between
the tape and the heads changes. Thus the precession of
the rotor or the rotating subassembly adversely affects
its rotation which must be maintained at an extremely
high degree of accuracy in order to ensure the correct
tracking.

As the axis of spin CD of the rotor tilts an angle 0 to

the vertical axis AB as best shown in FIG. 2, so does the

oil film in the liquid bearing, so that the liquid bearing
produces the force for restoring or righting the axis of
spin CD to align with the vertical axis AB.

Part of the moment which balances with the restoring
or righting moment is the gyro-moment M expressed by
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M=(d-w—Ip-Q)-0-8 (1)
where Ip 1s the moment of inertia about the axis of spin
CD, and Id 1s the moment of inertia about an axis at
right angles to the axis of spin CD at the point support
N.

The recessional velocity @ has a primary whirl angu-
lar velocity, which is equal to {1, and its multiples, but in
general only the primary component is taken into con-
sideration. Therefore let {1 =, then

M= w?.(Id-— Ip)-0 (I1)
The lesser the gyro-moment M, the lesser the moment
which causes the axis of spin CD to tilt relative to the
vertical axis AB becomes. The magnitude is dependent
upon the position of the point support N.

10

15

According to the present invention, in order that the

support point N may coincide with the center of gravity
G of the rotor, various parameters to be described

below in TABLE I are selected, whereby the effect of 20

the gyro-moment can be minimized.

TABLE I
parameter symbol
weight of main body 22 Wi 210 g
weight of motor drive 23 W» 110 g
radius of main body 22 R 3.1 cm
outer radius of motor drive 23 R> 2.3 cm
iner radius of motor drive 23 R’y 1.7 cm
thickness of main body 22 - hy 2.0 cm
thickness of motor drive 23 hy 2.8 cm
distance between G| and G3 L 2.5 cm
distance between Gy and N H 0.86 cm
distance between N and Gy 15 1.64 cm
rotational speed W 1800 r.p.m

In the case of the model shown in FIG. 2,
W) Wy | (1D
Ip = e . R}% 4 =z . Ro?
P 2 1° + o2 2
W (1‘?12 hi? ) Wy,
Id=T —Z t 5 —I—T-!] +

Wy ( R3? Rzz)
<\ T

In F1G. 3 1s shown the distance 1} vs-M/0 curve, the
distance l; being measured from the center of gravity
G1 which remains unchanged while the position of the
point support N 1s changed.

Substituting Id and Ip in Eq. (I1I) into Eq. (II), we see
that M/6@ has a minimum value when

W,
W), + W

(IV)

o= - L

that 1s, when the point support N coincides with the
center of gravity G of the rotor 22. In this case, the
adverse effects of the precession on the rotation of the
rotor 22 can be minimized; that 1s, the rotation of the
rotor 22 is very stable. |

Another effective measure against the precession is to
increase the rigidity of the liquid bearing because the
restoring or righting force can be increased. However,
the increase in rigidity of the liquid bearing results in the
increase in torque, so that this method is limited in the
case of the portable VTR set. |
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6

The underlying principle of the present invention can
be fully understood by visualizing a symmetrical spin-
ning top having a low center of gravity which ensures
the stable spinning of the top or by comparison with the
dish-gyrating trick. Therefore, according to the present
invention, the stable rotation or spinning of the rotor 22
can be ensured even when the rigidity of the liquid
bearing 1s not taken into consideration.

In the first embodiment shown in FIG. 1, the point
support or thrust support N i1s located between the
center of gravity Gy of the main body of the rotor 22
and the center of gravity G3 of the motor drive 23, and
the rotating sleeve 7 is supported by the center shaft 12
through the liquid bearing. Therefore, in order to pro-
vide the radial rigidity, the rotating sleeve 7 must be
fitted over the center shaft 12 with a suitable length.

‘From the graph shown in FIG. 3, it is seen that it is
not preferable to select the point support N below the
center of gravity G of the rotor 22 because M/8 in-
creases while the rigidity of the liquid bearing de-
creases. It 1s also seen that when the point or thrust
support N 1s located above the center of gravity G of
the main body of the rotor 22; M/ increases very rap-
idly. For instance, the distance 1; is increased only by
—4 mm from O in the negative direction, M/@ increases
twice; that 1s, from 100 kg.cm to 200 kg.cm. In the case
of the first embodiment shown in FIG. 1, the effective
length of the engagement between the rotating sleeve 7
and the center shaft 12 is 32 mm, and even when this
length is increased by 4 mm, the restoring or righting
force produced by the liquid bearing for counteracting
the gyro-moment will not be increased twice. Thus
from the standpoint of the precession, the point or
thrust support N above the center of gravity G of the
main body of the rotor 22 is not preferable. It follows,
therefore, that when the point or thrust support N is
located between the center of gravity G of the main
body of the rotor 22 and the center of gravity G of the
rotor, the adverse effects of the precession on the preci-
sion rotation of the rotating subassembly can be mini-
mized. When only the precession 1s taken into constder-
ation, the best results can be attained when the point or
thrust support N coincides exactly or almost exactly
with the center of gravity G of the rotor. In this case,
the decrease in rigidity of the radial liquid bearing can
be compensated for by increasing only by a few milli-
meters the engagement length between the rotating
sleeve 7 and the center shaft 12. It 1s, of course, very
apparent that such small increase in engagement length
will not interfere with the efforts for making the rotary
head assembly compact in size and light in weight. In
brief, according to the present invention, the rotary
head assembly can be so designed and constructed that
the occurence of the precession and the adverse effects
thereof if it occurs can be minimized. As a result, the
stiffness or rigidity of the liquid radial bearing can be
decreased drastically. More specifically, even when the
stiffness of the radial bearing i1s weak, the rotor or the
rotating subassembly 1s almost immune to the adverse
effects caused by (a) torque impulses applied to the
VTR set, and (b) the nonuniform distribution of mass in
the rotor, so that the high precession rotation can be
ensured.

The stiffness of the radial bearing and the counter
torque by the revolution of the sleeve portion counter-
work with each other for the revolution of the sleeve
portion. Therefore, according to the present invention,
the space between the bearing surfaces of the liquid
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bearing is sufficiently increased and the lubricant filled
in this space may have a low degree of viscosity. As a
result, the present invention can provide a rotary head
assembly best adapted for use in the portable VTR set

because the rotor or rotating subassembly can be started

and driven with a lower degree of torque, which means
a low consumption of electric power.

As described above, according to the present inven-
tion, the point or thrust support N 1s so selected as to

coincide exactly or almost exactly with the center of 10

gravity G of the rotor or rotating subassembly. In addi-
tion, the point or thrust support N 1s selected almost at
the same height as that of the heads 25 and 26 so that the
adverse effects of the precession such as the vertical
deflection &y of the heads can be further minimized as
will be described in detail below with reference to FIG.
4. Since the vertical deflection 8 causes the variations
in radius of revolution of the heads 25 and 26 which in
turn results in the variations in relative velocity be-
tween the heads 25 and 26 and the tape (not shown), the
vertical deflection &y must be decreased to a mimnimum.

Referring to FIG. 4, the first point or thrust support
N is equal in height to the head H. The second point or
thrust support Nz is higher than the first one by e. The
distance from the first point or thrust support Nj to the
tip of the head H is denoted by ri while the distance
between the second point or thrust support N and the
tip of the head H, by r».

Assume that the rotor is supported at Ny and the axis
of spin CD of the rotor is tilted through 6 relative to the
vertical axis AB as shown in FIG. 2 due to the preces-
sion of the rotor. Then the vertical and horizontal de-
flections &, and & of the head H are expressed by

81': 2'."]‘9

and

O6p1=0 (V)

However, in the case of the second point or support N»,

Sy 2-ry-0-(r1/r1)=2-r-0

and

Spp=2.rr-8-(e/r)=28.c V1
Regardless of the position of the point or thrust support,
the vertical deflection 8, 1s same: that is, 2-r1-8, but with
the point or thrust support at N3 the horizontal deflec-
tion §yincreases from O to 2.0-e. This vertical deflection
&1 can be eliminated when the point or thrust support is
located at Ny which is equal in height to the head H as
“described above. Thus the position of the point or thrust
support is very important in the present nvention.
Some of the thrust supports and their associated bear-
ings will be described with reference to FIGS. 5A
through 6B. In the first embodiment, the thrust support
consists of the pivot bearing or semispherical bearing 14
which makes a physical and point contact with the
mating bearing surface of the rotating subassembly or
the bottom surface of the cap 8 (See FIG. 1). Therefore
the pivot bearing 14 is made from such a material which
ensures that the wear of the pivot bearing i1s within a
predetermined tolerable range even after a long time
interval of operation. Thus the pivot bearing 1s the
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8
thrust support which 1s simplest in construction vet
highly reliable and dependable in operation.

However, the recent demand for portable VTR sets1s
strong and consequently the high-density recording 1s
needed. As a result, there arises a very stringent accu-
racy requirement that the wvariations in height of the
head 2, 25 or 26 must be limited only to a few microns.
The thrust supports to be described below with reter-
ence to FIGS. 5 and 6 can completely satisfy such re-
quirement.

Referring to FIGS. 5A and 5B, the upper end of the
center shaft 12 terminates into a flange 30. A semispher-
ical, spiral-groove bearing 28 which 1s a thrust support
and has an extremely small diameter is extended from
the upper surface of the flange 30 into a semispherical
recess 29 having a mating bearing surface. The under-
surface of the flange 30 is formed with a pluraiity of
herringbone-like grooves 31 as best shown in FIG. 3B.

The grooves of the spiral-groove bearing 28 are so
formed that the pressure buildup 1s from the rim 1o the
center. The herringbone-like groove bearing 31 at the
undersurface of the flange 30 force the lubrnicant or
magnetic liquid 15 to flow in the directions indicated by
the arrows in FIG. 5A. Therefore the relative position
of the rotating semiassembly 1o the center shaft 12; that
is, the height of the head is dependent upon the eqilib-
rium between the pressures built up by the spiral-
groove bearing 28 and the herringbone-like groove
bearing 31 and the axial component of the weight of the
rotating subassembly.

Because of the difference in shape or outer diameter
between the spiral-groove bearings 28 and 31, their
load-carrying capacities differ widely. The spirai-
groove bearing 28 has a great load-carrying capacity
when and only when spacing between the bearing sur-
faces is extremely small. However, the load-carrymg
capacity of the herringbone-like groove bearing 31,
which capacity is relatively high, remains aimost un-
changed in response to the variations in spacing be-
tween the bearing surfaces. As a resuit, the spiral-
groove bearing 28 can be maintained in very closely
spaced apart relationship with the mating bearing recess
29. Thus the spiral-groove bearing 28 in the form of
semisphere can support a load with the sharp edge ot
pressure built up in an extremely small area.

Therefore, instead of the point-contact thrust support
or the pivot bearing 14 shown in FIG. 1, the bearing
construction shown in FIG. 5 can be used very success-
fully in practice. In other words, the thrust support can
have some bearing surface area.

Because of the contactless bearing construction em-
bodying the concept of full-film lubrication. no wear
will occur even after a long use so that the height of the
head 2, 25 or 26 can be maintained unchanged. In addi-
tion, the effects caused by the axial component of the
weight of the rotor or rotating subassembly exists can
be almost eliminated. As a result, the displacement of
the head in the axial direction due to the change in
position of the portable VTR set can be reduced 10 a
mintmum.

In FIG. 6 is shown another example of the construc-
tion of the thrust support embodying the concept of the
spiral-groove bearing. The upper end of the central
shaft 12 terminates into a sphere 33 at the top of which
is formed a micro-spiral-groove bearing 32 as best
shown in FIG. 6B. The lower half of the sphere 33 1s
formed with a plurality of spiral grooves which consti-
tute a spiral-groove bearing 34 in the form of semis-
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phere. The upper portion adjacent to the sphere 33 of
the center shaft 12 1s formed with a plurality of spiral
grooves which constitute a spiral-groove radial journal
bearing 35. The sphere portion 33 1s confined in a mat-
ing spherical recess defined by upper and lower halves
36 and 37 of a housing which are bolted together with
a bolt 38.

The semispherical spiral-groove bearing 34 can sus-

tain both the radial and thrust loads. Therefore, the
micro-spiral-groove bearing 32 and the semispherical
spiral-groove bearing 34 carry the thrust loads while
the spiral-groove bearing 34 and the spiral-groove ra-
dial journal bearing 395, the radial loads.

As compared with the semispherical spiral-groove
bearing 34, the pressure built up by the micro-spiral-
groove bearing 32 is very sensitive to the change in
spacing between the bearing surfaces. As with the case
of the thrust support construction described with refer-
ence to FIG. §, the spherical portion 33 can be main-
tained in very closely spaced apart relationship with the
mating spherical recess.

In the thrust support shown in FIG. § or 6, the semi-
spherical spiral groove bearing 28 or the micro-spiral-
groove bearing 32 is extended from the upper surface of
the flange 30 or formed at the top of the spherical por-
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tion 33, but it is to be understood that they can be

formed on the side of the rotor or rotating subassembly.

The herringbone-like groove bearing 31 or the semi-
spherical spiral-groove bearing 34 is so designed and
constructed that due to the pressure built up by it the
spacing between the bearing surfaces of the semispheri-
cal spiral-groove bearing 28 or the micro-spiral-groove

30

bearing 32 is reduced. Instead of the spiral-groove bear- .

ing 31 or 34, any other suitable bearing can be used
which can attain the same effect. Instead of such bear-

35

ing, the axial attracting force produced by the motor

can be used. -

Instead of projecting the semispherical micro-spiral-
groove bearing 28 from the top surface of the flange 30
or forming the micro-spiral-groove bearing 32 at the top
of the spherical portion 33, a small projection with the
top or free end of an extremely small area can be ex-
tended from the flange 30 or the top of the spherical
portion 33 and a plurality of spiral grooves can be
- formed 1n the top end of the projection.

In summary, according to the present invention, in
the rotary head assembly comprising a shaft one end of
which is securely joined to a stationary member, a rotor
or rotating subassembly fitted over said shaft for rota-
tion, a drive means for driving or spinning the rotor or
rotating subassembly, and heads mounted on the rotor

40
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or rotating subassembly, the position N of the thrust

support for supporting the rotor or rotating subassem-
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bly on the side of the free end of the stationary shaft is
so selected as to coincide with the center of gravity G
of the rotor or rotating subassembly or to be located
between the center of gravity G and the center of grav-
ity G of the main body of the rotor 22 or rotating
subassembly, the center of gravity G being depending
upon the center of gravity (G and the center of gravity
G; of an aggregate 23 of component parts of the drive
means which are mounted on the rotor. As a result, the
precession of the rotor or rotating subassembly can be
minimized, whereby the high precision rotation or spin-
ning can be ensured. In addition, the rotor or rotating
subassembly can be driven or spun with a low rotating
torque. |

What 1s claimed is:

1. A rotary head assembly for a video tape recorder

or reproducer, comprising:

a stationary member;

a stationary shaft having a fixed end secured to said
stattonary member and a free end comprising a
thrust bearing;

a rotating body comprising;:

(a) a rotary sleeve surrounding and coaxial with
said stationary shaft, and disposed for rotation
about the axis of said shaft;

(b) an upper cylinder secured to said rotary sleeve;

(c) at least one transducer head secured to said
upper cylinder; and

(d) drive means for rotating said rotary sleeve,
upper cylinder and transducer head;

said thrust bearing supporting said rotating body at 2
point substantially coinciding with the center of
gravity of said rotating body.

2. The rotary head assembly according to claim 1,

wherein said thrust bearing supporting point is axially
disposed between the composite center of gravity of

- said rotary sleeve, upper cylinder and transducer head

and the center of gravity of said drive means.

3. The rotary head assembly of claim 1, wherein said
rotating body 1s supported by a liquid or hydraullc
bearing comprising said thrust bearing.

4. The rotary head assembly according to claim 1,
wherein said transducer head and said thrust bearing lie
in substantially the same plane perpendicular to the axis
of said shaft.

5. The rotary head assembly according to claim 3,
wherein said bearing comprises a plurality of grooves in

‘the free end of said shaft or the adjacent part of said

rotating body.
6. The rotary head assembly according to claim J,
wherein said bearing is a spherical or semi-spherical

spiral-groove bearing.
* %* :Il:_
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